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Abstract 
The literature suggests that maturity assessment tools could be successful if based on process capabilities which are the outcomes of critical 
success factors and barriers to a process. This paper investigate the configuration management process capabilities finalized on the basis of 
semi-structured interviews with configuration management professionals and analysis of two highly significant studies in the development of 
configuration management as a researchable topic. The first study investigated the critical success factors for the successful CM development 
[1] while the other study looked at the identification of barriers to effective CM deployment [2]. The literature suggests that majority of 
research studies have focussed on the process capability itself, not the success or failure of CM. A list of ten process capabilities are finalized 
which will provide the necessary foundation to devise and measure a configuration management maturity model. 
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1. Introduction  
‘Configuration Management (CM) is a technical and 
management process applying appropriate resources, 
processes, and tools to establish and maintain consistency 
between the product requirements, the product, and 
associated product configuration information’ [6]. After its 
inception from defense sectors back in 1950’s, configuration 
management has got considerable recognition after being part 
of some major standards of the international organization for 
standardization (ISO) as a compliance requirement. 
Configuration management is an integral part of the project 
life cycle and has great influence on reducing product 
development time, minimizing through life cost, and 
enhancing overall product quality [2]. 
The studies Niazi et al. [15], Fortune and white [7], and 
Yeo et al. [22], provide baseline guidelines on process 
maturity. The research of Yeo et al. [22] emphasizes on 
extracting key capability areas which are mainly based on 
critical success factors and barriers to a process where as 
Niazi et al. [15] emphasis on the identification and 
measurement of critical success factors and critical barriers to 
suggest on improvements methodologies. The study Fortune 
and White [7] suggest the extraction of key capability areas 
from critical success factors to evolve and mature a particular 
system or process through a formal system model. 
The objective of this research is to integrate CM critical 
success factors and barriers to finalize the process capabilities 
which could help in the implementation and development of 
CM process in organizations. In-depth analysis of the twenty-
one critical success factors for the implementation of 
configuration management [1] and nineteen barriers to 
configuration management implementation [2] followed by 
semi-structured interview with configuration management 
subject specialist helped us to finalize ten process capabilities 
necessary for the implementation and continuously 
development of the configuration management process. 
2. Research Methodology 
It is believed that pre-existing body of knowledge plays a 
vital part in research by providing important information 
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about the history of particular field and forms the foundation 
for further research. Some research studies are non-empirical 
in nature and are based on searching and reviewing the 
previous literature [11, 21] while others are empirical which 
involves the collection and analysis of data - quantitative or 
qualitative [21] and is mostly based on observation or 
experience [13]. This part of our research is mainly based on 
semi-structured interview which is part of qualitative research 
methodology [8] and critical analysis of the available 
literature especially the studies on critical success factors and 
barriers in the field. It is also important to note that content 
analysis is a research method which is used to make valid 
inferences from a text [14]. Content analysis is the study of 
recorded human communications, such as books, websites, 
paintings and laws [3]. 
3. Findings and Discussion 
The effective implementation and continuously 
development of any process needs to define its key process 
capabilities and have in-depth understanding on how to 
investigate those capabilities to find the strength of that 
process. 
3.1. Identification of key process capabilities 
On the basis of twenty-one critical success factors for 
configuration management implementation [1], nineteen 
barriers to CM implementation [2] and semi-structured 
interviews with configuration management professionals, ten 
configuration management process capabilities are finalized 
which are presented below. It is important to note that some 
capabilities are the composition of multiple factors (rephrased 
critical success factors or barriers) which are grouped on the 
basis of their inherent relationships to facilitate while 
designing the configuration management maturity model. 
 
x Execution Policies 
x CM governance 
x Process executers 
x Resources allocation 
x Organizational support 
x Effective environment 
x Effective communication 
x Customer’s awareness 
x Process control at vendor’s premises 
x Process transformation 
3.2. Key process capabilities in the preview of literature 
Following sections describes the importance of each 
process capabilities and its importance in the preview of 
literature. 
3.2.1. Execution Policies 
The capability deals with vision, mission, and 
implementation policies of configuration management. It is 
important for any organization to benchmark their practices 
with latest international standard(s) [e.g. 6]. The configuration 
management process is not new to implement where enough 
literature is available form of standards [e.g. 6], books (e.g. 
10, 17, 20] and academic research [e.g. 1, 2, 4, 5] to facilitate 
the implementation of the process. It is essential to define a 
checklist to ensure the implementation of the process against 
any selected standard which should critically emphasize on 
the selected practices. 
3.2.2. Governance 
This capability consists of CM organization and CM 
planning. There is a growing requirement to have centralized 
body for the governance of CM [2] where CM is often 
considered a secondary role with only few organizations 
having senior managers with CM specific responsibilities [5]. 
The decision on any suitable organization is influenced by 
many factors such as the size, number, and complexity of 
projects and the availability of resources [1]. On the other 
hand, configuration management planning is an important 
aspect of the process which ensures the implementation of the 
process [6] by acting as a guiding tool for the process. 
3.2.3. Process Executers 
This capability deals with effective leadership and 
configuration management experts having previous 
experience with a group of competent and committed 
individuals. The important aspect for any core business 
processes is its leadership who play a major part in the 
establishment and continuous development of the process 
[10]. The leadership is always backed by competent and 
experience employees to achieve their objectives [1]. 
3.2.4. Resources Allocation 
This process capability deals with human resources and 
budget, effective CM tool, and professional development. 
Guess [10] highlighted the importance of resources (both in 
terms of human and financial) which play a major role in the 
implementation and continuous development of configuration 
management process which is still a major issue in 
configuration management implementation [9]. The other 
important aspect of this category is to have appropriate 
software tool which according to have not only increased 
capabilities of individuals in work but also helped 
organizations in streamlining their data and information. 
Thirdly, professional development, which according to is the 
core issues for any business process management. It is 
important to note that professionals with configuration 
management certification and training understand the 
limitation of the process and plays active role in the effective 
implementation of the process [2]. 
171 Usman Ali and Callum Kidd /  Procedia CIRP  11 ( 2013 )  169 – 172 
3.2.5. Organizational support 
The organizational support deals with five sub factors i.e. 
management support, career opportunities, process 
recognition and importance, authority to implement the 
process, and stakeholders support. It is highlighted by Guess 
[10] that management support plays an essential part in 
establishing CM as a core business activity of the 
organization. It is important to note that management will 
only support the process if they know the importance and 
criticality of the process which is only possible through 
continuous training programmes [2]. It needs to be ensured 
that the training programmes are available for the 
stakeholders to increases their awareness which intern will 
create the importance of the process. 
3.2.6. Effective communication 
There is only one factor under this capability i.e. effective 
communication. The importance of communication is not 
limited where as the literature in other allied fields support its 
criticality in their success. It is highlighted that 
communication plays an important role in the implementation 
of changes where not only 40 percent of the time reduction is 
reported in the implementation of changes through effective 
communication [18, 19]. 
3.2.7. Customer’s awareness 
This aspect is comprehensively highlighted by Ali and 
Kidd [2] that ‘CM facilitates customers by ensuring their 
requirements throughout product-life-cycle and assuring 
product quality to achieve their objectives. With extensive 
knowledge proliferation and peoples understanding of 
managing requirements, there is still a lack of CM awareness 
in the customer world. It is believed that many customers are 
unaware of the importance of CM which could ensure the 
development / production of quality products against their 
requirements’. 
3.2.8. Effective environment 
This capability consists of three factors i.e. organizational 
culture, politics free environment, and teamwork. The 
importance of organizational culture is reflected in literature 
and has a great importance on the outputs of any activity [1]. 
According to Ali and Kidd [1] the supportive attitude and 
politics free environment help in the effective communication 
between configuration management and stakeholders. It is 
believed that teamwork plays an important role because the 
results of working together are more superior to individual’s 
accomplishment. 
3.2.9. Process control at vendor premises 
The importance of process control at vendor’s premises is 
highlighted by Ali and Kidd [1] and EIA-649 [6] where it is 
kept mandatory to look at the configuration management 
process at any subordinate activities such as subcontractors 
and suppliers to avoid the acceptance of faulty items and 
minimize the risk on compromising the overall quality of the 
product before delivery. This is compulsory to dedicate this 
responsibility to concerned configuration management officer 
which in most cases kept with either quality engineers or 
project managers. 
3.2.10. Process transformation 
This process transformation process capability consists of 
five factors i.e. consistency, flexibility, performance 
monitoring, continuous improvements, and effective handling 
of projects pressures. Maintaining consistency in CM 
application is a major concern which is mainly caused by the 
lack of proper CM planning, lack of communication, lack of 
centralized body for the governance of CM, and lack of 
authority to implement the CM process [2]. Maintaining 
consistency is mainly due to harmonization of the process 
[16] is a major issue and needs resolution. 
It is believed that configuration management policies are 
quite inflexible and hence not followed effective which needs 
flexibility to accommodate the requirements of different 
projects [2]. It is logical that the requirements of complex 
project cannot be matched with those of small and hence 
needs a room of flexibility for the user to implement the 
process according to their requirements [1]. 
It is important to arrange CM system audits at specific 
interval which could ensure the effective implementation of 
the process within projects. This is important for the 
continuous improvements of the process because as 
highlighted by [10] that the survival of organizations are at 
risk when they operate in a corrective action mode place since 
they spend their time and resources in overcoming 
intermittent failures. There is no final stage within process 
execution and continuous improvement programs should be in 
place [12]. The effective implementation and continuous 
development of a process is only successful if we cater in 
advance for the project pressures ahead [2]. 
3.3. Process capabilities and maturity of a process 
The configuration management process capabilities needs 
to be explained with the help of detailed practices to cover the 
implementation of configuration management process. 
Organizations can than measure their configuration 
management process against these practices on any specified 
scale and can know the performance of their process. The 
maturity model for configuration management, if designed, 
could be based on these ten process capabilities and will be 
measured through detailed practices. It is important to note 
that on the basis of these capabilities we can priorities our 
activities and enhance the implantation status of our process. 
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4. Conclusions 
This research which is based on the outcomes of two 
studies [i.e. 1, 2] will have great contribution to the 
understanding of CM as a value added process in an 
organization. By better understanding the barriers, it may well 
be possible to mitigate the risk of CM being seen by many as 
a failure to meet its expectations. Likewise, by better 
understanding the Critical Success Factors, it may be possible 
to maximize the likelihood of an organization successfully 
implementing a CM process that performs to its intended level 
of performance. The combination of both studies helped us in 
finalizing the key capabilities which could help in the 
implementation and continuous development of configuration 
management process. 
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